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What is claimed is: 




An full-duplex optical commumpation system comprising: 

a transmitter for transmitting a liJ^eariy polarized electromagnetic beam to an object; 
a first quarter-wave plate for con\Ajrting the lineariy polarized beam into a circulariy 

polarized beam; 

a signal collection apparatus fordired^ing the beam to the object and collecting the beam 
1 0 returned from the object; 

a retro-modulator for directing the beam Incident on the object back to said signal 
collection apparatus and for assigning left-handed and righ\-handed circular polarizations to the returned 
beam according to binary data bit infomiation; 

an aperture sharing element for separating thdytransmitted and returned electromagnetic 

rSs beams; 

f a second quarter-wave plate for converting the lef^nd right-handed circulariy polarized 

fu beams into two orthogonally polarized beams respectively; and 

in 3t l^ast one beam splitter for separating the two orthogonally polarized beams. 
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2. The system of claim 1 wherein said transmitter comprises ^diode laser. 



3. The system of claim 1 wherein said aperture sharing element cqnprises a mirror with an 
opening defined therein. 



25 4. The system of claim 1 wherein said retro-modulator comprises a Wqut^ crystal retro- 

modulator. 
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5. The system of claim 1 wnerein said at least one beam splitter comprises: 

a first beam splitter for sending less than 1 percent of the retumed beam from said 
aperture sharing element to a first FADOF ana the remaining portion of the returned beam to said 
second quarter-wave plate; and 

a second polarizing beam sp!ittei\for separating the two orthogonally polarized beams. 



6. The system of claim 5 further comprft 

a second FADOF for receiving one of tl\e orthogonally polarized beams from said 
second polarizing beam splitter; 
^0 a third FADOF for receiving the other of thd^orthogonally polarized beams from said 

M second polarizing beam splitter; and 

: ; 

3 means for subtracting the orthogonally polariz^ beams. 



7. The system of claim 1 wherein said system is 
|J5 10 kbps with a signal-to-noise-ratio greater than 2,100. 



die of achieving a data rate of up to 



8. The system of claim 1 wherein said transmitter transmits i^beam having a signal power 
less than or equal to 0.2 watts. 
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A method of full-duplex electro-magnetic comjsounication, the method comprising 
selecting a pair of data modulation fomnats for the forward and return data links respectively such that 
the forward data electro-magnetic beam also serves a carrienforWier return data. 



-so- 
lo. The method of daim 9 fukher comprising the steps of: 

transmitting a linearly polanzed electromagnetic beam to an object; 
converting the linearly polarizled beam into a drcularly polarized beam; 
directing the beam to the objeckand collecting the beam returned from the object; 
assigning left-handed and right-hi^nded circular polarizations to the beam incident on the 
object according to binary data bit infonmation; 

separating the transmitted and returrlted electromagnetic beams; 
converting the left and right-handed circularly polarized beams into two orthogonally 
polarized beams respectively; and 

separating the two orthogonally polarized Ijeams. 

1 1 . The method of daim 9 wherein the step of tr^smitting comprises transmitting with a 
diode laser. 
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12. The method of claim 9 wherein the step of separating the transmitted and returned 
electromagnetic beams comprises separating with an aperture sharing element comprising a mirror with 
an opening defined therein, through which the transmitted and returned beams pass. 



13. The method of claim 9 wherein the step of assigning lef\-handed and right-handed 
20 circular polarizations to the beam incident on the object according to binaW data bit information 

comprises flipping the inddent right-hand polarized beam into a left-hand pblarized beam to represent a 
first binary state and leaving the incident right-hand polarized beam unchanged for the second binary 
state. 



25 14. The method of daim 9 wherein the step of separating the trans\nitted and retumed 

electromagnetic beams further comprises sending less than 1 percent of the returned beam to a first 
FADOF and the remaining portion of the returned beam to a second quarter-wave\late to be converted 
into the two orthoganally polarized beams. 
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1 5. The method of claim 14 wherein the step of separating the two orthogonally polarized 
beams comprises: \ 



16. The method of claim 9 further comprising the step of achieving a data rate of up to 10 
kbps with a signal-to-noise-ratio greater than 2,10C\during the optical communication. 

17. The method of claim 9 wherein the steb of transmitting a linearly polarized 
electromagnetic beam to an object comprises transmitting a beam having a signal power less than or 
equal to 0.2 watts. \ 



receiving one of the orthogonally polarized beams at a second FADOF; 
receiving the other of the orthogonally polarized beams with a third FADOF; and 
subtracting the orthogonally polarized beams received by each of the FADOFs. 



18. A method of encoding optical \m 
right-hand and left-hand circular polarizationsUo 



lation, the method comprising the step of assigning 
►rg^ent binary states. 



